Abstract. We analysed a population of bright-red (BR) stars in the dwarf irregular galaxy Leo A by using multicolour photometry data obtained with the Subaru/Suprime-Cam (B, V , R, I, Hα) and HST/ACS (F 475W & F 814W ) instruments. In order to separate the Milky Way (MW) and Leo A populations of red stars, we developed a photometric method, which enabled us to study the spatial distribution of BR stars within the Leo A galaxy.
Introduction
According to dwarf galaxy evolution scenarios, star formation is predominantly confined to the inner regions, where denser gas tends to reside. This leads to prominent age gradients forming over time in these galaxies, as younger objects concentrate in the centre and the older ones spread out to larger radii, see, e.g., McQuinn et al. (2017) . While tidal interactions and gas accretion can clearly affect the distributions of stellar populations in dwarf galaxies, on the other hand, stellar feedback and star migration may also reduce real age gradients (El-Badry et al. 2016) . This suggests that a detailed study of the radial extent of different stellar populations within dwarf irregular galaxies might provide some insight into their dynamical and morphological evolution.
Foreground/Background Decontamination
The catalogue of star photometry (Stonkutė et al. 2014 ) based on Subaru Suprime-Cam imaging data of the Leo A galaxy contains a large number of foreground and background contaminants. In order to clean out the catalogue, all bright objects, V < 24 (N = 5240), were visually inspected using multicolour Subaru and HST/ACS images. As a result, ∼30% of objects were identified as being non-stellar (i.e., background galaxies, unresolved star blends, or star images distorted by bright neighboring objects) and removed from the catalogue. Then the catalogue was decontaminated of K-M spectral type foreground MW dwarfs by excluding a distinct sequence of stars (corresponding well to the isochrones of solar metallicity) in a two-colour diagram, B − V vs. V − I (Fig. 1b) . The result of decontamination is evident by comparing colour-magnitude diagrams (CMDs) Fig. 1a&c . (Fig. 3a) . Depicted ellipses are as follows: a -semi-major axis; ellipticity, b/a = 0.6; position angle of the major axis, P.A. = 115
• .
Red Stars in the Leo A galaxy
BR and RGB stars in the Leo A galaxy were selected based on their positions in CMD, I vs. V − I (Fig. 1c) . The stars brighter and redder than the tip of RGB (TRGB, I = 20.4) were classified as BR. The selected sample of BR stars (Fig. 2a) consists of 4
Bright-red stars in the Leo A galaxy objects (I < 19) representing a younger generation of stars, 300 Myr, and 31 objects (19.0 < I < 20.4) that are older than ∼1 Gyr (Fig. 1c) . We further analyse the older population only. The selected sample of RGB stars extends only two magnitudes below TRGB (Fig. 3a ) in order to avoid contamination by the red-clump stars. Contamination by non-RGB objects was reduced by applying the following photometric criteria: Q BV I > (16.57 − I)/16.67, Q BV I < (21.57 − I)/16.67, and −0.05 < Hα − R < 0.05, where
Results and Discussion
By dividing the RGB sequence into the blue and red parts (RGB1 and RGB2, respectively; Fig. 3a) we found distinct radial distributions (Figs. 3b & 3c) with corresponding S-L of 0. 82±0. 04 and 1. 53±0. 03 (Fig. 4) . The distribution of BR stars (S-L = 0. 85±0. 05) matches well that of RGB1 population, suggesting that these stars might belong to the same population.
Assuming that delayed star formation (with a peak ∼5 Gyr ago; Skillman et al. 2014 ) resulted in insignificant changes in metallicity during the early star forming history of the Leo A galaxy (Kirby et al. 2017) , the age might be the main factor affecting the width of the RGB sequence, thus making the majority of the RGB1 stars representative of the younger population, while most of the RGB2 stars are likely to be older.
Distinct structural components with notable differences in age and spatial extent imply an outside-in star formation or efficient star migration to the outskirts of the Leo A galaxy in early stages of its evolution. Together with previously identified stellar populations at 5 < a < 8 (Vansevičius et al. 2004) , this might indicate that even isolated small size and low mass galaxies, like Leo A, have a non-trivial star formation history and structure evolution scenario driven solely by internal processes of stellar evolution.
We also identified a group of 13 peculiar objects fully overlapping with the RGB stars in the I vs. V −I diagram (Fig. 1c ), yet forming a separate sequence in diagrams with the B passband (Fig. 1b&d) . However, this sequence is not apparent in the HST/ACS data. Photometry data of these stars are not contaminated by neighboring objects or defects. The peculiar objects are projected on the Leo A galaxy (Fig. 2b) , and are expected to be genuine members. Their unusual properties might be a consequence of differences in chemical composition. This is implied by two of the peculiar stars that have spectroscopic observations (Kirby et al. 2017) , as both fall in the outskirts of metallicity distribution, −0.08 . However, spectroscopy of a larger sample is needed in order to confirm that. Cross-matching the optical photometry catalogue with the near-infrared (NIR) data obtained by Jones et al. (2018) with the WIYN High-resolution Infrared Camera (WHIRC), we find counterparts for 20 of our bright-red stars (11 stars fall outside the WHIRC's field). Five of these stars have dust production rates (DPR) > 10 −11 M yr −1 and are thus considered to be dust-producing stars. Four of these five dust-enshrouded stars are found within a somewhat distinct group of 8 BR stars with V − I > 2.3 mag and V magnitudes dimmer than the TRGB (Fig. 1b-d) , implying that the other four stars in this group are also likely to have dusty envelopes.
